with higher weight. Conclusions: Feasibility of recruitment into a study of vaginal dilator use was high. Adherence was low, and there was no difference between groups. Adherence to vaginal dilator use requires novel interventions to test.
Implications for Practice: Nursing education that includes how dilators may maintain vaginal health may improve use because it was a motivator for adherence in this study.
E
ndometrial cancer is the number 1 gynecologic malignancy affecting women in the United States, with an estimated 60050 new cases diagnosed in 2016, and is most frequently diagnosed among women aged 45 to 74 years, with the median age at diagnosis of 62years. 1 Most cases present in early stages (IYII) heralded by postmenopausal vaginal bleeding. 2 Endometrial cancer is expected to increase in incidence because of the high and rising prevalence of obesity, one of the most common risk factors for the disease. 3, 4 The current approach to therapy for early-stage endometrial disease consists of surgery with adjuvant radiotherapy (RT) in selected cases to reduce locoregional recurrences. 5Y7 Adjuvant RT is usually delivered by vaginal brachytherapy (VBT), which is the insertion of a radioactive source directly into the vagina. Among patients treated with VBT, approximately 83% with stage II and 68% with stage III survive for 5 years. 8, 9 Vaginal brachytherapy leads to symptoms of vaginal fibrosis, vaginal atrophy, lack of lubrication, vaginal dryness, and dyspareunia. These symptoms are associated with painful clinical examinations and sexual dysfunction including diminished desire, frequency of intercourse, arousal, ability to achieve orgasm, and sexual satisfaction.
10Y14
Despite advances in the treatment of endometrial cancer, little research has been conducted to understand the underlying mechanisms of exactly how RT affects the vagina and sexual function. The few older studies that exist indicate that vaginal RT denudes the vaginal epithelium by direct effect on the basal layer of the mucosa and on the fibroblasts of the connective tissue in the submucosa. Indirectly, vaginal mucosa is thought to be further devitalized by narrowing and obliteration of the small vessels and circumferential fibrosis (simultaneous decrease in vaginal length and width) clinically referred to as vaginal stenosis. 15 The scarce research conducted in this underserved area has focused on clinical observations of the vagina and associations with patient reports of vaginal penetration, such as a vaginal dilator and/or penis, which are thought to prevent loss of vaginal length and impairment of sexual functioning after VBT. However, there are little empiric data to support this common wisdom. One retrospective chart review of 100 women treated for gynecologic malignancies with VBT found that dilator use 2 to 3 times per week was associated with a small but statistically significant decrease in clinical observations of vaginal stenosis. 16 Thus, most clinical recommendations include insertion of a rigid dilator approximately 2 to 3 times per week to mechanically break up adhesions that begin as vaginal tissue starts to agglutinate at the apex. 17, 18 The recommendation is made regardless of sexual activity because maintaining a patent vagina is necessary for thorough and comfortable vaginal examinations. Yet, there are no reported prospective studies that assess whether vaginal dilators maintain vaginal length as assumed, what dose of dilator use is required to maintain vaginal length, and the association among dilator use, vaginal length, and sexual function.
The conduct of such studies is predicated on women"s willingness to participate in sexual function research and to adhere with dilator use as prescribed. However, adherence rates vary widely across studies, and nonadherence has been reported from 40% to 95%, with the frequency of dilator use for those who are compliant ranging from 1 to 4 times per week. 18, 19 According to the information-motivationbehavioral skills model, poor adherence may be related to the 3 main factors for which the model is named. 20 Yet, few published studies address information or education interventions to improve vaginal dilator use after cancer, and only 1 published study addressed all 3 factors in this population. As would be predicted by the model, interventions addressing information without attending to motivation and behavioral skills have small or no effect on vaginal dilator adherence. 21 The single study addressing all 3 factors, using a small group psychoeducational intervention of two 2-hour group sessions for 1 or 2weeks, delivered by a clinical psychologist and oncology nurse, showed statistically significant improvements in dilator adherence with the time-and labor-intensive experimental intervention over a standard educational intervention. However, clinical significance was questionable given that, by 6 months, only 3 women in the experimental group and 1 in the control group were dilating to prescription of 3 times per week, only 5 women were still dilating at least once per week by 12months, and all had stopped by 18-month follow-up. 19 Thus, before the design of a larger trial of vaginal dilator use and impact on vaginal length and sexual function, this pilot study sought to assess feasibility of recruitment into a study and test a nurse-led, one-on-one, enhanced educational program, to improve adherence with vaginal dilator use 6months after VBT for endometrial cancer.
n Methods This study was designed as a pilot randomized trial to assess feasibility of recruitment into a trial testing vaginal dilator educational methods and subsequent adherence with use. The primary aim was to establish feasibility of recruiting patients into a trial of vaginal dilator use, and the secondary aim was to assess preliminary efficacy of an enhanced educational program (EEP) to improve adherence with vaginal dilator use. A tertiary aim is to assess sexual function using the validated Female Sexual Function Index 22 and will be reported elsewhere. Feasibility of recruitment and adherence to vaginal dilators are required for future trials to assess maintenance of vaginal length and sexual function in larger trials. This study received institutional review board (IRB) approval at all participating sites, and all patients enrolled provided informed consent. Participants were recruited from the practices of 3 radiation oncologists at 2 institutions (two at Northwestern University and one at the University of Pennsylvania). The study opened to accrual on June 15, 2010, and closed on April 30, 2013, with a 12-month hold on accrual from August 2011 to August 2012 due to relocation of the principal investigator (PI). One IRB mandated that all patients be reconsented because of the PI"s move.
Patients were randomized to 1 of 2 nurse-delivered educational conditions: (1) standard institutional instruction (SII) for the use of a vaginal dilator or (2) a theoretically guided, nurseled, one-on-one EEP for vaginal dilator use with telephone follow-up. Group assignment was blinded to evaluating physicians but not to the nurses. Block randomization was used to generate an a priori randomization sequence using a computer algorithm and sequential assignments.
Eligibility included women who underwent a hysterectomy and oophorectomy with/without lymphadenectomy for treatment of stage I to IIIc endometrioid endometrial cancer. In addition, participants were required to have postoperative VBT and no previous history of external beam pelvic RT or chemotherapy.
Intervention
The EEP was developed in collaboration with a clinical psychologist (L.H.) based on the information-motivation-behavioral skills model of enhancing adherence with behavioral change related to risky sexual behaviors and adherence with therapy for human immunodeficiency virus/acquired immunodeficiency syndrome.
23Y25
This model is an extension of the transtheoretical model of behavior change 26 used in hundreds of studies of behavior change across chronic diseases and lifestyle changes including sexualrelated activities. The information, motivation, and behavioral skills were adapted to focus the intervention on reasons for, and practical use of, the vaginal dilator. In addition, cognitive behavioral techniques were used to address potential barriers to use.
Professional training in the delivery of this educational component was performed as one-on-one education between the PI and the intervention nurses at each site. The EEP nurses were asked not to discuss the educational session or any issues related to the education during the course of the study with the physician or the nurse providing the SII. Intervention nurse training included review of the EEP and the telephone intervention to discuss concerns and solutions to barriers interfering with vaginal dilator adherence. To assist with fidelity to the intervention, a detailed instruction manual, along with a script for telephone calls and flip chart of pictures, and handouts for patients were provided to the intervention nurses. In addition, monthly nurse telephone and email contact with the PI and/or study coordinator focused on debriefings, concerns related to recruitment, intervention delivery, and solutions to barriers interfering with vaginal dilator adherence.
The study protocol made use of vaginal dilators, which are standard-of-care, nonsignificant-risk, nonYFood and Drug Administration regulated devices used for the maintenance of vaginal patency after VBT for the treatment of endometrial, cervical, anal, and rectal cancers. The vaginal dilators were all small sized as manufactured by Syracuse Medical Devices, Inc, and were purchased by each institution and given to patients free of charge on both the standard of care and EEP arms.
Subjects randomized to the SII arm received instruction in vaginal dilator use according to the institution"s standard of practice. For the Northwestern University, standard of care consisted of recommended dilator use beginning 4 weeks after VBT to be used 3 to 5 times per week for 10minutes each use, for the rest of the patient"s life. For the University of Pennsylvania, standard of care was similar with the following differences: recommended dilator use beginning 2 to 4 weeks after VBT, to be used 10 to 15 minutes 2 to 4 times in week 1, 5 times per week for weeks 2 to 24, and 2 to 3 times per week thereafter for life.
The EEP arm recommended dilator use starting 2 weeks after VBT for 10 minutes each use for the 6-month duration of the study and continuing with institutional standard care thereafter. Patients were instructed that penile penetration counts as 1 vaginal dilation and could supplement or replace dilator use in a given day. Instruction in dilator use was delivered during the patient"s scheduled VBT treatment visits. Sexual function questionnaires were completed at the time of each visit or mailed within 1 to 2 weeks of each study time point. Reminder telephone calls were made 5 to 7 days and again at 12days after each visit if the questionnaires were not received. The EEP included nurse-led follow-up telephone calls at 4 time pointsVweeks 1, 4, 12, and 18Vto assess adherence with dilator use and discuss concerns or questions. Patients on the SII arm received attention control calls at the same time points and were asked about 2 other adverse effects of RT, diarrhea and bladder irritation.
Measures
Sociodemographic, sexual history, and treatment factors at baseline were obtained from the medical record and supplemented by interview. Sociodemographic factors included age, race, marital/ cohabitation status, and education. Sexual history information related to sexual intercourse activity before diagnosis, vaginal dilation, and estrogen replacement use. Body mass index (BMI), alcohol use, and smoking history were also documented because all have been associated with increased vaginal atrophy or interference with sexual function. 27, 28 Treatment factors include stage of disease, number, dose, and method of delivery of VBT.
Feasibility of recruitment was calculated as the number of patients who consented to participate in the study divided by the number of eligible patients. Adherence was defined in 2 ways: (1) an indicator variable representing retention (remaining in the study for the full 6 months) and (2) a repeated indicator measure of adherence to protocol (any penetration Q3 times per week).
At the end of the SII or EEP and again at 6weeks and 6months, the nurse obtained information via a brief, open-ended interview related to the following broad categories: patient"s concerns, what would personally motivate them to comply with dilator use, and what barriers they anticipated with adherence.
Statistical Analysis
Descriptive statistics were used to characterize continuous and categorical sociodemographic and clinical characteristics by intervention group. Sociodemographic, clinical characteristics, and attitudes (concerns, barriers, and motivators) were compared by retention using Fisher exact tests and 2-sample t tests for categorical and continuous variables, respectively.
Bivariate logistic regression models were used to assess the individual impact of the intervention group, sociodemographic and clinical variables, and attitudes expressed by at least 20% of the subjects to attrition. Similarly, bivariate generalized linear models were used to model weekly nonadherence (logistic distribution for dichotomous indicator for G3 times per week, any penetration) and activity use (Poisson distribution for number of times per week, any penetration) by intervention group, sociodemographic and clinical variables, and attitudes expressed by at least 20% of the subjects. Correlated outcomes at the site and subject level were modeled using an exchangeable covariance structure.
Targeted sample size was 58 patients based on Hertzog 29 recommendations for feasibility aims, which suggest a threshold of 25 participants per group for pilot studies involving direct estimation of a between-group effect size, with an additional 8 patients to account for 15% estimated attrition. Inferential analyses were performed acknowledging their limited power and ability to detect only large effects.
n Results
Patients screened, consented, and analyzed are presented in the Figure. Fifty-eight patients were consented; however, 1 IRB mandated that all patients be reconsented because of the PI"s move, and when this was performed, 7 patients were then unable to be reached after multiple attempts to reconsent. Thus, in terms of feasibility of recruiting women to a study to improve adherence to vaginal dilators, 42 patients were randomized and included in the analysis: 24 on the SII arm and 18 on the EEP arm. At 6months, 21 patients (88%) remained on the SII arm, and 8 (44%) remained on the EEP arm. Taking into account the study closure periods, an average of 3 and 2.76 patients were screened and consented per month, respectively, for an overall 76% consent rate of those eligible and an overall 69% of participants completing the 6-month primary end point. The mean age and BMI of the 42 patients randomized was 58.2years and 31.4, respectively. Most patients were college educated (78.6%), white (76.2%), and nonsmokers (85.7%). Nearly half of the patients were married (45.2%) and sexually inactive (50.0%), and 23.8% reported using a vaginal vibrator or dilator before their cancer diagnosis. Most patients (83.3%) were not on estrogen replacement therapy before cancer diagnosis, and 26.2% reported having a current or previous chronic illness. More than 95% of the patients presented with stage I disease and received VBT with either 3 fractions at 700cGy or 4 fractions at 550cGy. Vaginal brachytherapy was delivered with a vaginal cylinder and a standard technique. 17 All patients underwent highYdose-rate fractionated treatment based on the American Brachytherapy Society recommendations. 30 Nurse-led standard vaginal dilator education (SII arm) took, on average, 18 minutes (minimum, 10 minutes; maximum, 25 minutes; median, 15minutes), whereas the enhanced education (EEP arm) took, on average, 37minutes (minimum, 20minutes; maximum, 60 minutes; median, 40 minutes). Nurses had difficulties reaching patients at 4 time pointsVweeks 1, 4, 12, and 18Vand the mean number of follow-up calls where the patient was reached was 1.8. Only 1% of subjects received all 4 follow-up calls, and 1.4% were unable to be reached at any follow-up point. Forty-nine percent had a week 1 call, 49% had a week 4 call, 37% had a week 12 call, and 54% had a week 18 call.
There were no statistically significant differences between the arms for patient sociodemographic characteristics (Table 1) . Although not statistically significant, patients randomized to the EEP intervention had a higher BMI than those randomized to SII (mean, 29.5 vs 34.0; P=.159).
In terms of adherence, there were no statistically significant differences between arms to prescribed use of 3 times per week or any dilator use at either the 6-week or 6-month time point. At 6weeks, overall, 20% of patients (both arms combined) were adherent to the prescribed vaginal dilator use of 3 times per weekV15.8% of the patients on the SII arm and 33.3% of the patients on the EEP arm. At 6months, overall, 8.3% of the patients were adherent to the prescribed vaginal dilator use of 3 times per week (11.1% of patients on the SII arm and 0% of the patients on the EEP arm, P = .99). Adherence to any vaginal dilator use (at least once per week) at 6weeks and 6months was 64% (P=.14) and 16% (P=.99), respectively.
In general, patients did not express concerns about using the vaginal dilator. Motivators for use were maintenance of vaginal health (26.2%) and prevention of vaginal stenosis and scarring (40.5%). Only 3 patients reported pain as a barrier (3 for pain) , all of which were in the EEP group (P =.03). Table 4 summarizes bivariate generalized estimating equations logistic regression model results for nonadherence as defined by a dichotomous indicator variable for weekly penetration of less than 3 times per week. Among the 29 patients completing the study, the odds of nonadherence were significantly less among those using estrogen (OR, 0.35; 95% CI, 0.13Y0.96) and significantly higher among those with higher weight (OR, 1.02; 95% CI, 1.01Y1.03). Among all 42 patients enrolled, the odds of nonadherence were significantly higher among those in the EEP intervention group (OR, 3.21; 95% CI, 1.12Y9.17) and those with higher weight (OR, 1.01; 95% CI, 1.00Y1.03).
In bivariate Poisson models (data not shown), weekly activity (count of any vaginal dilator or penile penetration) is significantly greater among those using estrogen, motivated by vaginal health, and having lower weight and BMI. The weekly profile of activity as defined by any penetration did not differ significantly by intervention group (data not shown).
n Discussion Women treated for early to intermediateYstage endometrial with VBT have high survival rates, meaning they will be left to live with vaginal symptoms and sexual dysfunction. To minimize radiation-related vaginal stenosis, standard practice is to prescribe vaginal dilators approximately 3 times per week. This is an invasive and intimate procedure that could be prescribed for years to life for which there are little empirical data. The data that do exist suggest possible decreased risk of stenosis for those who use dilators; however, studies also report low rates of adherence with prescribed dilator use.
The current pilot study sought to assess feasibility of recruitment and to test an EEP to improve adherence with dilator use in preparation for a larger trial of vaginal dilators. Feasibility in terms of recruitment was high, with 76% of eligible patients consenting to participate. However, despite attempts at telephone follow-up, attrition was also high with a higher-than-anticipated attrition rate of 31% of participants not completing the 6-month primary end point. Sexual activity before diagnosis was the only clinical variable that approached statistical significance for predicating retention, with those who were sexually active being 2.5 times more likely to complete the study. The study also assessed preliminary efficacy of a theoretically guided EEP to improve patient adherence with vaginal dilators. Overall, adherence with the prescribed vaginal dilator use of 3 times per week was lower than previous reports in the literature, but any dilator use compared favorably with the literature. 16, 18, 19 Overall, 20% and 8.3% of patients (both arms combined) were adherent to the prescribed vaginal dilator use of 3 times per week, and 64% and 16% were adherent to use at least once per week at 6weeks and 6months, respectively. However, there was no difference with adherence between nurse-led standard of care (a 1-page handout provided by the nurse) and the multicomponent enhanced educational intervention. There may be several reasons for this, which also present limitations of the study including the small sample size and high dropout rate on the EEP arm. In addition, the current study eligibility included sexually active and inactive patients because dilator use is Abbreviations: BMI, body mass index; IQR, interquartile range; NU, Northwestern University; Penn, University of Pennsylvania. a One patient missing data in SII only. b Three patients missing data, 1 in SII and 2 in EEP. c A significant difference was observed for sexual activity before diagnosis, P = .0855. d n (%) presented for categorical variables; mean (SD) and median (IQR) presented for continuous variables age and BMI.
prescribed in both instances, but many previous studies only included sexually active patients. Furthermore, although we sought to prevent contamination of the intervention by not sharing the intervention delivered by intervention nurses with the usual care nurses, there may have been enough overlap to prevent detection of significant differences. Future studies may seek to videotape usual nursing care and experimental interventions to assess/ensure significant differences between methods.
Vaginal dilator nonadherence was significantly higher among those with a college education, with a higher weight, and in the EEP intervention group. Conversely, being motivated by vaginal health and having lower weight are independent predictors of higher dilator or penile penetration activity. Higher education as a predictor of nonadherence is difficult to explain; however, national surveys do show differences in sexual behaviors by education. 31 On the other hand, increased weight or BMI is consistently documented as interfering with aspects of sexual activity. 32Y34 All patients in this study were overweight (BMI Q 25kg/m 2 ), most were obese (BMI Q 30kg/m 2 ), and a quarter had other chronic illnesses, all of which may be moderators of motivation and dilator use and attenuate the effects of educational method.
Although it may seem scientifically sound to approach further interventions with more complex, multifaceted approaches to increase adherence, for example, adding a weight loss intervention, it has been shown that there is a curvilinear relation between the number of behavioral recommendations and improvements in behavior, with a moderate number of recommendations producing the highest level of change. 35 Yet, even the very singular recommendation in this study of dilation 3 times per week did not yield the desired results, possibly indicating that adherence to something as intimate as dilator use, especially to sexually inactive patients, may add an additional layer of complexity for even theory-driven interventions.
Overall, 73% of women in this study reported no concerns, and 83% reported no barriers to adherence, yet adherence remained low. Two recent qualitative studies sought to shed light on barriers to dilator use. One study included 30 women prescribed with vaginal dilators after RT for gynecologic cancer. Patients listed lack of time or privacy, forgetting, or feeling tired as reasons for nonadherence. In addition, negative emotions such as dilator"s hard plastic design, anticipatory fear of pain or blood loss, and an association with the RT were deterrents to use. 36 Our EEP informational, motivational, and behavioral skills component addressed each of these issues and yet did not increase adherence over SII. Alternately, a study of 10 women with a history of gynecologic cancer who were prescribed vaginal dilators found that the overarching theme of the women"s experiences was covered by what the authors labeled ''from 'sex toy' to intrusive imposition.'' There were 5 main categories under this theme that women reported as their feelings and attitudes toward vaginal dilators/dilatation: embarrassing sex toy, reliving the invasion of treatment, aversive ''hands-on'' experience, not at the forefront of my recovery, and minimizing the resistance. 37 Although it is possible that these feelings played some role in the level of adherence in this study, overall, women reported few similar concerns.
The main concern voiced by women in this study was pain or discomfort, which was reported by only 12% of women; however, it was not an independent predictor of nonadherence. Thus, although negative feelings may play a significant role in nonadherence for women, in this study, it was not psychological factors that predicted adherence possibly because they were addressed formally in the EEP and, hypothetically, informally through good nursing care in the SII, although the latter was not assessed in this study. Rather, the physical characteristic of being overweight, which was not addressed in either the SII or the EEP, was the main factor that was both predictive of nonadherence and not addressed by the intervention.
n Conclusions/Implications for Practice This pilot study suggests that recruiting women into a study of vaginal dilator use is feasible. The study also provides Abbreviations: BMI, body mass index; CI, confidence interval; EEP, enhanced educational program; OR, odds ratio; SII, standard institutional instruction. OR = exp("). a Attrition, dropout or not retained through 6 months; n = 13 subjects dropped out. Stage and method of VBT were not considered in regression models because of limited variability (ie, 990% of the patients were in a single category).
realistic estimates of attrition that may help guide future research sample size calculations. Because pre-VBT sexual activity is the only predictor of study retention, including this as eligibility criteria for future studies may be reasonable in terms of research but would abandon assessments of ways to improve use in nonsexually active women in need of a patent vagina for vaginal examinations. This study also provides dilator adherence rates, which seem concordant with the literature across a number of standard of care chart reviews or psychoeducational or educational interventions for overall use but lower for prescribed use of 3 times per week. Patient eligibility, metrics for ''as prescribed,'' and ranges of dilator use vary widely, and no study in the literature to date reports improved adherence greater than 50% at time points less than 1 year. All these indicate a pressing need for novel methods to improve dilator use (and subsequent sexual function and quality of life) after VBT in endometrial cancer survivors. Implications for clinical practice suggest that usual nursing care with written instructions and free provision of dilators may be equivalent to more intensive interventions, as described in the literature and in the current study. However, although the study sought to formally include information-motivation and behavioral skills components, it is likely that good nursing care covers many of these issues and should not be abandoned. However, neither option improves adherence to more optimal rates that may be required for maintaining vaginal patency or sexual function. Results suggest that optimizing nursing education to include how vaginal dilators may maintain vaginal health may improve use because it was a predictive motivator for adherence in this study. Furthermore, recommending healthy behaviors that promote weight loss for obese patients may improve a myriad of positive outcomes, including dilator adherence. Abbreviations: BMI, body mass index; CI, confidence interval; EEP, enhanced educational program; GEE, generalized estimating equations; OR, odds ratio; SII, standard institutional instruction. OR = exp("). Stage and method of VBT were not considered in regression models because of limited variability (ie, 990% of the patients were in a single category).
